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Table 1.1.1 Studies of GHG inventory
Year Author Methodology Scale Scope City
2018 AthanassiadisAristide, et al.
A territorial-based and a consumption-
based City No Belgium
2018 Congcong Qian. etal.




2017 José Célio Silveira,et al.
Integrated production-consumption
carbon accounting system City No
Madrid and
London














Figure 1.2.1 Top-Down and Bottom-up methodology
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2. Agriculture, Forestry and Fisheries
3. Construction & Mining
Residential Residential energy consumption
Commercial 1. Commercial Sewage Waste
2. Finance and Real Estate
3. Public Service










Waste 1. Municipal Solid Waste
2. Industrial Waste





1. Livestock breading process
2. Livestock waste
3. Emission from paddy field
4. Burning of crop residue
5. Cultivation of organic soils
HFC, PFC, SF6
1. Household refrigerator
2. Air conditioners (automobile use)








Table 1.2.2 Existing GHG inventory guidelines (Example)












Protocol (IEAP, 2010 revised
based on ICLEI













Emissions for Cities (2010)
WRI/WBCSD
WRI
1. GHG Protocol (2001)
2. GPC (2012): Global Protocol for
Community-Scale GHG Emissions
(GPC) Pilot Version 1.0.
3. International Standard for
Determining Greenhouse Gas
Emissions for Cities (2010)
WBCSD: GHG protocol
C40, ICLEI, World Bank, UN Habitat,
UNEP GPC
WBCSD
1. GHG Protocol (2001)









Figure 1.2.3 Greenhouse Gas Accounting Tool for Chinese Cities
Figure 1.2.4 Green Value Chain
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Figure 1.2.5 Scope concept of Global Protocol for Community Report
Figure 1.2.6 Scope concept of Global Protocol for Community Report (continued)
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Table 1.2.4 Comparison of Frequent Used Inventories





















Figure 1.3.1 The outline of this study
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Figure 1.6.2 Estimation of Transportation needs
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Figure 1.6.3 Estimation of new facilities
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C40 C40 Cities Climate Leadership Group
DPSC Direct Plus Supply Chain
GLA Greater London Authority
GPC Global Protocol for Community-Scale Greenhouse Gas emissions Inventories
HFCs Hydro Fluoro Carbons
ICLEI Local Government for Sustainability
IEAP International Local Government GHG Emissions Analysis Protocol
IPCC International Panel on Climate Change
IPPU Industrial Process and Production Use
AFOLU Agriculture, Forestry, and other Land Use
ISDGC International Standard for Determining Greenhouse Gas Emissions for Cities
N2O Nitrous Oxide
PFCs Per Fluoro Carbons
SF6 Sulphur Hexafluoride
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Figure 2.1.1 Scope connect of GPC
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Sectors t-CO2/year t-CH4/year t-N2O/year t-HFC/year
Total
Emissions/year




9.40E+06 -- -- 1.36E+02 9.59E+04
Agricultural Activity -- 3.81E+05 4.14E+05 -- 1.33E+06
Forestry Activity -1.38E+05 -- -- -- -1.38E+03
Waste Management 1.77E+06 8.60E+03 2.71E+03 -- 2.79E+04
Subtotal 2.37E+08 4.25E+05 4.21E+05 1.36E+02 --
Emission Converted
into t-CO2
2.37E+08 1.06E+07 1.25E+08 1.94E+05 --
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Activity data Method
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GHG reduction: Solar, Ground heat, Electronical Vehicles(EV), Ultra Light-weight Vehicle(ULV
Mechanical Biological Treatment for (MBT) & Sensitivity Analysis
GHG:
Energy consumption
Air conditioner, Hot water,
Refrigerator, Light, Consent,
Elevator
By season or by day
GHG emission
People by prefectures to the
destination (employees and visitors)
People by vehicles to the
destination(employees and visitors)






GHG Estimation Model for Communities
Transport sector:





Incineration, Sewage, Transportation of waste
People number
Garbage emission/ person
Proportion of garbage category for each
building
Input: Activity Data (Measured & Estimated)
Output
GHG emission by Scope1,2,3 GHG emissionby Scope3 GHG emissionby Scope3
Residential and Commercial Sector:
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3.2
Table 3.2.1 Measured supermarket data overview
Table 3.2.2 Measured supermarket data facilities Overview
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Air Conditioning Summer Winter
Constant -3.22E+03 3.92E+02
Average temperature 4.68E+01 -2.78E+01
Sunlight Duration 3.61E+00 -6.70E+00
Architecture area 1.58E-01 7.79E-02
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store 4.22E+03 1.40E+04 6.34E+05 8.89E+09 6.00E+00 8.27E+03 6.90E+03 5.70E+07




- - - - 2.23E+02 7.09E+03 2.56E+05 1.82E+09
Hotel - - - - 1.26E+02 2.11E+03 1.45E+05 3.06E+08
Normal store - - - - - 0.00E+00 0.00E+00 0.00E+00
Restaurants 4.45E+02 2.32E+04 6.68E+04 1.55E+09 7.60E+01 1.20E+04 8.74E+04 1.05E+09
Electricity
store 2.50E+01 2.95E+03 3.75E+03 1.11E+07 5.30E+01 2.73E+03 6.10E+04 1.66E+08
City hall 9.20E+01 1.14E+03 1.38E+04 1.57E+07 9.87E+02 1.03E+03 1.14E+06 1.17E+09
Cinima 2.10E+01 4.65E+02 - 1.46E+06 3.96E+02 9.08E+02 4.55E+05 4.14E+08
Research
institutes - - - - 6.00E+01 1.92E+03 6.90E+04 1.32E+08
Stores in
suburban - - - - 1.20E+01 1.70E+03 1.38E+04 2.34E+07
Senior high
school - - - - 8.00E+00 4.83E+02 9.20E+03 4.45E+06




- - - - 1.05E+02 4.64E+02 1.21E+05 5.60E+07
University - - - - 5.90E+01 8.74E+02 6.79E+04 5.93E+07
Information
center - - - - 3.00E+00 2.78E+04 3.45E+03 9.59E+07
Hospitals 2.30E+01 1.08E+03 3.45E+03 3.71E+06 1.66E+02 1.88E+03 1.91E+05 3.59E+08
Welfare
facilities 8.00E+01 8.38E+02 1.20E+04 1.01E+07 5.19E+02 1.34E+03 5.97E+05 7.99E+08
Kinder garden 8.00E+00 4.11E+02 1.20E+03 4.94E+05 9.06E+02 5.38E+02 1.04E+06 5.60E+08
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Senior high school Y=2935+-3E+06
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Kanraku Hotel 3.39E+03 2.10E+03
Honjo senior
high school 3.32E+03 3.44E+03
Items Spring GJ Summer GJ Fall GJ Winter GJ
Cainz 9.66E+03 1.59E+04 1.03E+04 1.36E+04
JA Office 4.58E+02 7.53E+02 4.87E+02 6.44E+02
Beisiagate 1.89E+04 1.30E+04 1.64E+04 1.29E+04
Waseda University
(Honjo) 1.57E+03 2.84E+03 1.69E+03 2.48E+03
Kanraku Hotel 7.63E+02 9.62E+02 7.65E+02 9.04E+02
Honjo senior high
school 6.43E+02 1.15E+03 5.58E+02 9.69E+02
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Life stage Description Generation composition
Single Living alone until 50`s worker
Couple Couple living until 50`s Worker, housewife
Baby family Household with preschool children worker, housewife











The youngest child is at work housewife, worker
Senior single Living alone over 60`s unemployed
Senior couple Couple living over 60`s Unemployed2 people
Family type Parameter Honjo Waseda noMori 5 Chome
Single 27% 4
Couple only 19% 3
Baby family 26% 4
Single parent and
children 8% 1
Senior single 9% 1
Senior couple 11% 2
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Baby family Single parentand children
Senior
single Senior couple
0 1.85E+03 1.18E+03 1.86E+03 5.20E+02 5.43E+02 6.90E+02
1 1.85E+03 1.11E+03 1.65E+03 4.81E+02 5.22E+02 6.43E+02
2 1.67E+03 1.07E+03 1.46E+03 4.67E+02 5.16E+02 6.32E+02
3 1.49E+03 1.08E+03 1.45E+03 4.65E+02 5.10E+02 6.19E+02
4 1.48E+03 1.09E+03 1.49E+03 4.72E+02 5.20E+02 6.46E+02
5 1.47E+03 1.58E+03 1.99E+03 6.41E+02 5.44E+02 7.99E+02
6 1.38E+03 2.10E+03 2.90E+03 9.21E+02 5.59E+02 1.24E+03
7 1.19E+03 1.88E+03 2.86E+03 9.33E+02 7.20E+02 1.41E+03
8 1.18E+03 1.55E+03 2.75E+03 9.99E+02 8.19E+02 1.78E+03
9 1.19E+03 1.15E+03 2.50E+03 1.06E+03 8.30E+02 2.01E+03
10 1.10E+03 9.99E+02 2.14E+03 1.02E+03 8.82E+02 1.78E+03
11 1.04E+03 1.02E+03 2.09E+03 9.67E+02 8.59E+02 1.73E+03
12 1.04E+03 9.71E+02 1.67E+03 6.44E+02 5.68E+02 1.09E+03
13 9.90E+02 1.04E+03 2.03E+03 9.63E+02 8.40E+02 1.82E+03
14 1.02E+03 1.03E+03 2.07E+03 1.02E+03 9.14E+02 1.79E+03
15 1.16E+03 1.11E+03 2.19E+03 9.56E+02 9.47E+02 1.66E+03
16 1.29E+03 1.37E+03 2.72E+03 9.69E+02 1.03E+03 1.65E+03
17 1.28E+03 2.06E+03 3.59E+03 1.11E+03 1.05E+03 1.79E+03
18 1.44E+03 1.97E+03 3.46E+03 9.17E+02 8.21E+02 1.31E+03
19 1.95E+03 1.78E+03 2.92E+03 9.20E+02 8.84E+02 1.43E+03
20 2.56E+03 2.02E+03 2.97E+03 9.23E+02 9.49E+02 1.31E+03
21 2.80E+03 1.92E+03 2.96E+03 9.17E+02 8.64E+02 1.34E+03
22 2.73E+03 1.67E+03 2.96E+03 7.51E+02 8.13E+02 1.05E+03
23 2.37E+03 1.41E+03 2.42E+03 6.05E+02 6.67E+02 7.91E+02
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(b) Saturday
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The main objective of this study is to estimate GHG emissions of transport sector by using a
bottom-up approach. It includes two parts that are GHG from employees and visitors. And both are
identified the location (prefecture) of people and the number. The research target is shown in Figure
4.1.1, which is transport sector in Scope 3.
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About GHG emissions from visitors, there are also five processes. First is analyzing GPS data
(Agoop company homepage, 2018) and deciding the location parameters of visitors. Second is
estimating the visitor number by applying GPS data and hearing (including news and reports). Third
is identify the transport way by analyzing GPS data. Fourth is deciding the distances of passenger
through Navitime.Last is calculation of energy consumption and GHG emissions. Details are
illustrated in Figure 4.1.2.
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Input data are indicated in light blue, and output data in dark blue. Incontrast with other papers, estimate energy consumption and CO2e emissionsare estimated by using open data and avoid the need to implement inaccessiblesurveys, especially in local municipalities. Through applying the area fluidpopulation data (location and people number), we were able to estimate the GHGemissions of a specific area, Figure 4.1.3.
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Facility Employees Visitors (students) Total
Cainz 1.16E+02 0.00E+00 1.16E+02
JA office 3.31E+02 0.00E+00 3.31E+02
Beisiagate 2.86E+02 6.00E+03 6.29E+03
Waseda University 5.60E+01 1.03E+02 1.59E+02
Kanraku Hotel 1.90E+01 1.07E+02 1.26E+02
Honjo senior high school 8.70E+01 1.02E+03 1.11E+03
Total 8.95E+02 7.23E+03 8.12E+03
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Nagano 0.60 1.61E+00 1.86E+00 6.49E-01 1.69E-01 7.11E-01 6.22E+00
Gunma 8.50 2.43E+01 2.81E+01 9.82E+00 2.55E+00 1.08E+01 9.41E+01
Saitama 12.9 3.70E+01 4.28E+01 1.49E+01 3.88E+00 1.64E+01 1.43E+02
Tokyo 0.50 1.31E+00 1.52E+00 5.29E-01 1.37E-01 5.80E-01 5.07E+00
Honjo
Residents 77.5 2.22E+02 2.57E+02 8.96E+01 2.33E+01 9.82E+01 8.58E+02
Total 100 2.86E+02 3.31E+02 1.16E+02 3.00E+01 1.27E+02 1.11E+03
Means of transport Maebashi city Takazaki city Isesaki City Otashi city
Railway 12.81% 21.91% 0.49% 1.12%
Bus 0.36% 0.11% 1.07% 1.69%
Passenger vehicle 80.07% 71.30% 87.08% 89.33%
Means of transport Fukaya City Ageo city Kawagoe city Saitama city
Railway 16.05% 68.50% 32.00% 62.00%
Bus 2.38% 0.79% 0.00% 0.00%
Passenger vehicle 72.09% 12.60% 50.00% 18.00%
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N2O emissions = [(P × Protein × FNPR × FNON-CON × FIND-COM)
NSLUDGE] × EFEFFLUENT × 44/28 × 10-3 (5.3)
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(b) Facilities except Beisiagate
CHAPTER 5 DEVELOPMENT OF A COMMUNITY GHG EMISSION
EVALUATION METHODS FOR WASTE MANAGEMENT SECTOR
5-12
CHAPTER 5 DEVELOPMENT OF A COMMUNITY GHG EMISSION
EVALUATION METHODS FOR WASTE MANAGEMENT SECTOR
5-13
CHAPTER 5 DEVELOPMENT OF A COMMUNITY GHG EMISSION
EVALUATION METHODS FOR WASTE MANAGEMENT SECTOR
5-14
CHAPTER 5 DEVELOPMENT OF A COMMUNITY GHG EMISSION
EVALUATION METHODS FOR WASTE MANAGEMENT SECTOR
5-15
CHAPTER 5 DEVELOPMENT OF A COMMUNITY GHG EMISSION
EVALUATION METHODS FOR WASTE MANAGEMENT SECTOR
5-16
Electricity MJ/kWh 9.75
Lamp oil MJ/L 36.7
SRF MJ/kg 17.4
Biogas MJ/Nm3 22.6
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Geothermal HP , Adsorption
type refrigerator (by Solar
heating)
Store Area 300 m2 Geothermal HP 30 kW × 4
Borehole 80m × 12 Heat storage tank 1500 L × 3
Solar panel 190.4m2 × 16 l Adsorption typerefrigerator 10(4-14) kW
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GHG reduction rate of
Ari conditioning 4%
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Residents 4.70E+01 3.82E+03 1.37E+01






JA office 1.93E+01 1.80E+01
Beisiagate 8.21E+03 7.66E+03
Waseda University 1.07E+02 9.99E+01
Kanraku Hotel 7.32E+01 6.83E+01
Honjo Senior High school 1.76E+02 1.64E+02
Residents 1.61E+03 1.50E+03
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